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© Method for transferring, between two switching exchanges for mobile services, the handling of an 
active connection with a mobile terminal. 

© To -ransfer the handling of an active connection 
being handled by a first switching exchange con- 
"/**. nected to the exchange equipped for fixed tele- 
communication to a base station associated with 
another switching exchange, a connection is made 
between the first and the other switching exchange 
and a connection is made between said other 
switching exchange and the base station associated 
therewith, which base station reserves a radio chan- 
nel for the mobile terminal, after which the commu- 
nication with the mobile terminal is taken over by 
said base station: a connection is also made be- 
tween the exchange equipped ;cr fixed telecom- 
munication and the other switching exchange and. 
after the connection to the mobile terminal has been 
taken over by the base station, the entire handling of 
the connection is taken over by the other switching 
exchange and the connection between the two 
switching exchanges, and between the first switching 
exchange, and the exchange equipped for fixed tele- 
^ communication, is disconnected. 
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sake of completeness, it is further pointed out in 
this connection that, although the object of the 
invention is to provide a method which can be 
advantageously used in GSM. the use does not 
have to be limited to GSM but is also possible in 
other mobile telecommunication systems. 

For this purpose, the invention provides a 
method of the abovementioned type in which a 
connection is also made between the exchange 
equipped for fixed telecommunication and the other 
switching exchange, and in which, after the con- 
nection to the mobile terminal has been taken over 
by the base station associated with the other 
switching exchange, the entire handling of the con- 
nection is taken over by said other switching ex- 
change and the connection between the two 
switching exchanges and between the first switch- 
ing exchange and the exchange equipped for fixed 
telecommunication, is disconnected. 
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D. EXEMPLARY EMDOOIMENTS 

The invention will be illustrated in more detail 
by reference to the drawing in which: 

Figure 1 shows a diagrammatic representation 
of the structure of a GSM network: 
Figure 2a-b snows a diagrammatic representa- 
tion of a known handover procedure in a GSM 
network: 

Figure 3a-d shows a diagrammatic representa- 
tion cf the handover procedure according to the 
invention: 

Figure 4 shows a very general ciagrammatic 
representation of a mobile telecommunication 
system, and 

Figure 5 shows a flow diagram of the method 

according to the invention. 
Figure 1 shows diagrammatically the structure 
of a GSM network. Such a network is composed of 
a plurality of mobile stations (MS) which represent 
the terminals, for example the telephone sets, of 
the mobile subscribers. Each mobile station can be 
connected via a radio path to a base station (BS) 
which is a transceiver unit having a working area 
with a iimited range, a so-called cell. Every mobile 
station which is located inside the cell of a particu- 
lar base station and has an active connection is in 
contact with said base station via a radio connec- 
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tion. One cell may contain a plurality of mobile 
stations having an active connection, all the saio 
mobile stations therefore being connected to the 
same base station. A plurality of base stations is 

5 associated with a mobile switching exchange 
(MSC) which is a local exchange such as those 
also encountered :n fixed telecommunication net- 
works and which contains, inter alia, the switching 
functions supplemented by the specific functions 

to which are necessary in order to be able to operate 
mobile telecommunication. One MSC therefore has 
a working area which comprises ail the cells of the 
associated base stations. 

A data base (DB) is connected to the mobile 

js switching exchanges and contains the data which 
relate to the mobile aspects of the GSM system. 
Finally, a transit exchange (TX), which is a ex- 
change such as is also used in fixed telecommuni- 
cation systems such as ISDN, is provided. Saio 

zo exchange contains switching functions and the like. 
A plurality of MSCs is connected to one TX. The 
TX is connected in turn to a conventional fixea 
telecommunication network which is not shown. 
If an MS moves from one cell, for example the 

25 working area of BS 1.2. to another cell, for example 
the working area of BS 2.1. said MS will have to be 
connected to the base station that is associated 
with said new cell. An existing active connection 
will therefore have to be rerouted to the new base 

30 station while the connection is active so that no 
interruption occurs. This rerouting is termed 
"handover". During handover, the situation may 
occur that a mobile station moves from the working 
area of one base station to another base station, for 

is example from base station 1.1 to base station 1.2. 
which are both associated with the same mobile 
switching excnange in this case MSC1. This situ- 
ation will not be ciscussed in the present case in 
view of the fact thai the GSM proposal for this type 

^o of handover atreacy offers a satisfactory solution. 
The present application relates exclusively to the 
case where a mobile station moves from the ceil cf 
a base station associated with the first mobiie 
switching exchange to the cell of a base station 

js associated with a second mobile switching ex- 
change, that is to say. for example, from BS 1.2 to 
BS 2.1 in Figure 1. 

The controlling functions which are important 
for a handover- procedure are. in particular, "cail 

so control" and "handover control". In the GSM sys- 
tem said functions are assigned to the mobile 
switching exchange which initially handles the ac- 
tive connection from TX to MS. 

Figure 2 shows diagrammatically the progress 

55 of the handover procedure according to the exist- 
ing GSM proposal. Figure 2a shows the initial situ- 
ation m which MSCi is the mobiie switching ex- 
change which is originally included m the connec- 
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of two phases, the first phase corresponding virtu- 
ally completely to the handover procedure accord- 
ing to GSM described above and the second phase 
resulting m the restoration of the shortest route 
between TX and MSl. 

As will emerge below, in the handover proce- 
dure according to the invention, the transfer of the 
"call control" function from one MSC to the other is 
also necessary. For this purpose, a new handover 
control unit (HCU) which deals with the totality of 
control related to the handover and the signalling 
associated therewith is introduced into the GSM 
network. Said HCU is not a physical unit but a 
functional unit which may be present, for example, 
in every MSC. 

Figure 3a shows diagrammatically the GSM 
network at the beginning of a handover procedure 
according to the invention. The handover control 
unit HCU has a signalling connection to the TX and 
to the mobile switching exchanges MSC1 and 
MSC2. For the sake of simplicity, the catabase DB 
which is in fact necessary is not shown in Figure 3. 
while the HCU is not shown either in Figure 3b-d. If 
MSt moves from the cell associated with BS 1.2 to 
the cell of BS 2.1. the handover procedure initially 
proceeds in a manner comparable with the steps 1 
to 4 irx usive which have been illustrated above 
with reference to Figure 2a. b. After the expiry of 
step 4. the diverse connections shown in Figure 3b 
are achieved. Up to and including said 4th step it 
does not matter whether the handover control unit 
HCU is imagined to form part of MSC1 or is seen 
as a separate unit. The only difference from the 
handover procedure described above is that a call 
control function is reserved in MSC2 during the 
second step. Said function is synchronised with the 
call control function of MSC1 . From the instant that 
this synchronisation has been achieved, both call 
control functions continue to be active, the call 
control in MSC1 having a "master" function and 
therefore actually taking the decisions, while the 
call control in MSC2 has a "slave" function and 
therefore has no authority to take decisions. After 
the situation shown in Figure 3b has been reached, 
the handover procedure according, to the invention 
proceeds as follows: 

Step 5: the HCU signals that a connection has 
to be set up between MSC2 and TX. for which 
purpose a bridge which couples the connections 
TX-MSC2 and MSC2-MSC1 and also MSC2-BS 2.1 
to one another is installed in MSC2. The connec- 
tion between TX and MSC2 is related by the TX to 
the active connection which already exists. The 
situation now obtained is shown in Figure 3c. 

Step 6: the TX can now switch over from the 
connection TX-MSC1 to TX-MSC2. 

Step 7: HCU signals that the call control in 
MSC2 has to take over the actual call control of the 


call control in MSCi and from now on. the connec- 
tion is therefore controlled by :re MSC2 call con- 
trol, to which the MSC1 call control is no longer 
reievant. 

5 Step 8: finally, the call control function In 

MSC1 and also the connections TX-MSC1 and 
MSC1-MSC2 will be cleared. The bridge which was 
present until then in MSC2 is removed and the 
connections TX-MSC2 and MSC2-BS 2.1 will be 

io connected through. The situation then obtained is 
shown in Figure 3d. It is evident from this figure 
that, owing to the handover procedure according to 
the invention, the shortest route is again achieved 
between TX and MS1 after the expiry of said 

is procedure. Figure 4 shows a very diagrammatic 
representation of a mobile telecommunication sys- 
tem in which the block X represents a primary 
fixed telecommunication system, for example an 
ISDN network, having connections X1 to X3 inciu- 

20 sive. The fixed telecommunication system is con- 
nected via said connections to mobile switching 
exchanges MSC1 to MS3 inclusive, each having a 
plurality of outputs Y. An HCU and a DB which 
have the same function as described above are 

25 furthermore provided. The MSCs are connected via 
the Y connections to the transceiver system Y 
which is connected via a radio route tc the terminal 
system 2. Referring to Figure 4. the handover 
procedure according to the invention can be de- 

30 scribed functionally as follows, it being assumed 
that, for an existing active connection, the configu- 
ration of the connections extends from Xi via Yi.k 
ultimately to a mobile station in the system Z. If it 
is further assumed that the handover takes place 

35 from connection Yi.k to. Yj.l. where i n j, the 
handover procedure results in 

Step 1: setting up of the connection 
MSCi;MSCJ. 

Step 2: setting up of the connection Yj.l to. 
-0 ultimately. MS. 

Step 3: setting up of the connection Xj between 
the primary telecommunication system and 
MSCj. 

Step 4: switching over of connection Yi.k to Yj.l 

^5 by, ultimately, the MS. 

Step 5: switching over of the primary telecom- 
munication system from connection Xi to Xj. 
Step 6: installation of a "bridge" between the 
connections Xi. Yi.k and MSCi/MSCj in MSCi. 

so Step 7: connecting through of the connections 
Xi and MSCi'MSCj in MSCi. the "bridge" there- 
by being removed. 

Step 8: installation of a "bridge" between the 
connections Xj. Yj.l and MSCi MSCj in MSCj. 
55 Step 9: connecting througn of the connections 
Xj and Yj.l in MSCj. the "bndge" thereby being 
removed. 

Step 10: reserving of slave "call control" in 
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MSC2. the "bridge" therefore being removed, and 
clears the old radio channel. A confirmation of the 
through connection and the clearing is sent to the 
HCU by MSO by means of the "free racio chan- 
nel accept" message. 

In order not to arrive at a conflict situation with 
the protocol of the SS no. 7 used. MSC2 has to 
generate an answer signal, the "ANSWER" mes- 
sage, when the "HB-CONF1RM" message has 
been received. 

If the connection between MSCi and MSC2 
cannot be set up. which will be indicated in a 
message other than, the "ACM" message, this is 
transmitted to the HCU which then terminates the 
handover procedure. 

The HCU sends a "channel TXMSC2" mes- 
sage to the TX. The TX then prepares to set up a 
connection from the TX to MSC2. which is illus- 
trated by the "IAM" message. After MSC2 has 
received said "IAM" message, it sends an "ACM" 
back and "couples" the connection set up with the 
TX to the connections between MSC1 and MSC2 
and the connection between the MSC2 and the 
"new" BS. Tnis is done by means of a "bridge". 
An "ANSWER" message is then sent to the TX. 
After the "ANSWER" message has been received, 
the TX switches from the connection which runs 
from the TX to the MSC1 to the connection which 
runs from the TX to MSC2. After this switch-over, 
an indication thereof is sent to the HCU. which is 
illustrated by the "channel TXMSC2 accept" mes- 
sage. 

In order to stop the procedures related to han- 
dover, the HCU sends "end signal" reports both to 
the TX. MSC1 and MSC2. The TX then clears the 
connection between the TX and MSC1 by des- 
patching a "RELEASE" message. MSC1 will then 
clear the connection between MSC1 and MSC2, 
whereupon MSC2 removes the "bridge" and will 
connect through the connection between TX and 
MSC2 and the connection between MSC2 and the 
BS. 

As shown in the flow diagram of Figure 5. the 
handover procedure also contains the transfer of 
call control from MSCi to MSC2. In the handover 
flow diagram the following is therefore assumed: 

- if MSC1 sets up a connection between MSCi and 
MSC2 by transmitting the "IAM" message, the 
present state which the call control function is in is 
sent concomitantly. MSC2 will then reserve a call 
control function and synchronise. From this instant 
onwards there are there fore two call control func- 
tions, one in MSCi and one in MSC2. which are in 
parallel. However, the call control function of MSC1 
retains the actual control and can be seen as the 
"master", while the call control function of MSC2 is 
the "stave": 

- all the messages which are related to call control 


and are received by MSCi from the TX before the 
latter has switched over from the connection be- 
tween the TX and MSC1 to the connection between 
the TX and MSC2 and from the "old" BS, as well 
s as all -he actions which are possibly undertaken by 
the call control function are transmitted to MSC2. 
so that the "slave" control function is able to re- 
main synchronous: 

- all the messages which are related to call control 

;o and are received by MSC1 from the TX after the 
latter has switched over from the connection be- 
tween the TX and MSC1 to the connection between 
the TX and MSC2 and from the "new" BX are 
transmitted to MSCi which consequently continues 

;s to receive all the call control messages and is able 
to remain the "master". 

In this state, it holds true that the call control 
function contained in MSCi is totally dependent on 
the transmission of the call control messages by 

20 MSC2. 

HCU will ultimately initiate the actual transfer of 
call control by despatching the "take over control" 
message to MSC2. MSC2 will then take over the 
call control. MSC2 will no longer transmit any call 

25 control messages to MSC1 but. on the contrary, 
will transmit a "transfer call control" message to 
MSC1. MSC1 then clears its call control function 
and sends a confirmation of this to MSC2 by 
means of the "transfer call control accept" mes- 

30 sage. 

After the actual takeover of call control. MSC2 
sends a "handover report" message to the 
database OB in order to update the present loca- 
tion of the MS if appropriate. MSC2 finally reports 
35 the cail control takeover to the HCU by means of 
the "tcKe over control accept" message. 

Claims 

i . Methoa for transferring the handling of an active 
connection made to a mobile terminal between two 
switching exchanges equipped for mobile services 
in a telecommunication system equipped for mo- 

45 bile communication, comprising at least one mobile 
terminal (MS), a plurality of base stations (BS) 
equipped for communication via a radio path with 
the mobile terminal and each having a working 
area with a limited range, at least two switching 

so exchanges (MSC) equipped for mobile services 
and each being able to interact with a specific 
group of the plurality of base stations, and a ex- 
change (TX) equioped for fixed telecommunication 
which :s abie to interact with the switching ex- 

55 changes m which method, to transfer the handling 
of an active connection made, with the mobile 
terminal wmch is being handled by a first switching 
exchange which is connected to the exchange 
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